Role of phospholipids in the structure and function of the thyrotropin receptor.
Phosphatidylinositol, phosphatidylserine, and phosphatidylethanolamine interact with 125I-thyrotropin and inhibit its binding to thyroid plasma membranes; phosphatidylcholine is not similarly effective. The interaction has been monitored by column chromatography on Sephadex G-100 which shows, for example, that 125I-labeled thyrotropin forms an adduct with phosphatidylinositol but not with phosphatidylcholine. Formation of the 125I-labeled thyrotropin-phosphatidylinositol adduct is dependent on the phosphatidylinositol concentration but can be reversed by both unlabeled thyrotropin and excess membranes. The efficacy of the phospholipid interaction and the phospholipid inhibition of thyrotropin binding to thyroid membranes is paralleled by changes in fluorescence and fluorescence polarization imposed on the 5-dimethylamino-1-naphthalene sulfonate (dansyl) derivative of thyrotropin. These changes are reversed by unlabeled thyrotropin but not by prolactin, placental lactogen, or growth hormone; similar changes are not observed when phospholipids are incubated with dansylated growth hormone, prolactin, and placental lactogen. Monovalent potassium, sodium, and lithium salts neither prevent nor reverse the formation of the phospholipid-dansyl-thyrotropin adduct; these results contrast with the effects of the same salts on the formation of ganglioside adducts with dansyl-thyrotropin. Despite their ability to interact witw 125I-thyrotropin in solution, neither phosphatidylinositol, phosphatidylserine, nor phosphatidylethanolamine, when incorporated in a liposome, binds the 125I-labeled ligand. These same phospholipids have no effect on ganglioside binding of 125I-labeled thyrotropin when gangliosides are incorporated in a liposome. These phospholipids do, however, modulate the expression of the glycoprotein component of the thyrotropin receptor when it is imbedded in a liposome. The phosphatidylinositol in this case serves as a negative modulator, both by decreasing the incorporation of the glycoprotein component of the receptor into the liposome and by inhibiting the binding activity of the glycoprotein component which is incorporated. Speculation is offered as to a possible role of the phospholipids in the message transmission process which would be consistent with current studies demonstrating a direct interaction of acidic phospholipids with thyrotropin. The effect of phospholipids on liposomes containing the glycoprotein component of the thyrotropin receptor raises the possibility that phospholipids and, in particular, phosphatidylinositol, may also play a role in regulating the insertion and expression of this receptor component in thyroid plasma membranes.